Drug-induced inactivation or gene silencing of class I histone deacetylases suppresses ovarian cancer cell growth: implications for therapy.
There is an urgent need to develop new strategies to treat ovarian cancer, the most deadly gynecologic malignancy. Histone deacetylase (HDAC) inhibitors are emerging as novel therapeutic drugs in the treatment of a variety of cancers, including those resistant to standard chemotherapy. Since there are multiple HDAC isoforms, determining the precise role of individual HDAC isoenzymes in the growth and progression of ovarian cancer has the potential to influence the use of selective HDAC inhibitors as strategic therapeutic agents that elicit fewer undesirable side effects. Unfortunately, there is limited information about the expression of HDAC isoforms in human ovarian tissues. This report provides evidence for the first time that Class I HDACs are expressed at significantly higher levels in ovarian cancers in comparison to normal ovarian tissues, with no significant difference in Class II HDAC expression between the two groups. Furthermore, ovarian cancer cells are far more sensitive than normal ovarian cells to the potent HDAC inhibitor romidepsin (FK228), a drug that displays greater inhibitory selectivity for Class I HDACs over Class II isoforms. Using small interfering RNA (siRNA) methodology, we demonstrate that knocking down the gene expression of HDAC3 and other members of the Class I HDAC family suppresses ovarian cancer cell growth. Taken together, the present studies offer several novel findings that have direct relevance for the strategic use of inhibitors that target Class I HDACs, particularly HDAC3, in the treatment of ovarian cancer.